Numerous oral complaints have been attributed to the female climacteric including altered taste, a burning sensation and xerostomia. However, the data relating these symptoms to the climacteric require elucidation as there have been no adequately controlled studies. In the present investigation, a group of 145 oophorectomized women were followed for one year. Approximately half were treated with oestrogen replacement and the remainder with a placebo. The results indicate that the hormone had no direct effect upon the oral symptoms but that there was a general increase in somatic complaints which appeared to be related to the degree of neurosis experienced. This is turn can be attributed to vasomotor changes which are under the control of oestrogen.
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Introduction
The female climacteric is attributed to physiological ovarian failure, with a consequent decrease in the secretion of oestrogens, progestogens and androgens. Numerous metabolic, psychological and physical changes have been associated with this event although the evidence supporting some remains tenuous. The onset of the climacteric is vague and tends to be insidious. Use of the menopause, or final menstrual period, as a marker of the climacteric is unsatisfactory as this may be a relatively late or even imprecise event: many women experience an alteration in the pattern of menstruation for some considerable time prior to its complete cessation.
In a previous study of symptoms in a group of oophorectomized women (Ferguson et al. 1981) , the predominant disorder was found to be hot flushes accompanied by profuse sweating, and the presence of this vasomotor disturbance accounted consequentially for psychological and other physical symptoms. Oestrogen therapy apparently exerted its effect by directly controlling the frequency of flushing and sweating.
The symptoms of abnormal taste, a burning sensation and dryness in the mouth have been reported in women undergoing the climacteric (Nathanson & Weisberger 1934 , Richman & Abarbanel 1943 , Landa 1945 , Ziskin & Moulton 1946 , Waldman & Pelner 1948 , MassIer 1951 , Storer 1965 , Louridis et af. 1971 , Pisanty et af. 1975 , Basker et af. 1978 , but no controlled studies seem to have been conducted in which the various general symptoms of the climacteric have been compared to oral complaints.
It is well recognized that stomatodynia and xerostomia may have a number of different aetiologies and that oral disorders reported by earlier workers may bear no direct relationship to the hormonal changes occurring. However, the human oral mucosa is thought to be influenced directly by steroid sex hormones (Iusem 1950 , Trott 1962 , Main & Ritchie 1967 , Klinger & Klinger 1970 although this point also requires further elucidation.
Mestranol (ethinyloestradiol 3-methyl ether) is a synthetic steroid with oestrogenic properties and is well absorbed from the gastrointestinal tract. This substance has been used to treat climacteric symptoms, either alone or in combination with a progestogen (Moore et al. 1975 , Ferguson et al. 1981 , as well as for the prevention of osteoporosis in postmenopausal women (Lindsay et al. 1976) .
Indices have been developed in an attempt to measure the severity of symptoms putatively related to the climacteric (Blatt et al. 1953 , Neugarten & Kraines 1965 , Greene 1976 ). These are based upon a combination of vasomotor disturbances, psychological problems and other somatic symptoms which are thought to be more frequent in women undergoing the climacteric, whether they are directly or indirectly caused by the process of ovarian failure. A self-rating test (SRT) has been designed to permit the measurement of a temporary state of distress as distinct from a long-standing personality trait, and the 30 questions include a breakdown into subscales for anxiety, depression, inadequacy as well as general somatic symptoms (Kellner & Sheffield 1973) .
The purpose of the present investigation was to examine a group of oophorectomized women, record the prevalence of oral symptoms and then compare these with psychological and physical symptoms supposedly associated with the climacteric. This approach produced a group of women where the effective cessation of ovarian function could be precisely noted. In addition, the effect of oestrogen administration was studied in order to establish which symptoms resulted from oestrogen deprivation.
Methods
A group of 145 females, who had been oophorectomized up to 12 years previously, were questioned about oral complaints as well as a range of other symptoms thought to be related to the climacteric. These patients had been oophorectomized for non-malignant disease and had been included as part of an earlier study of general symptoms (Ferguson ct al. 1981) . Mean age at the time of operation for this group was 43.1 years and this had been performed from 6 months to 11 years prior to commencing the investigation. The initial study of general symptoms involved 252 women and the present series of 145 women represents those who were also assessed for oral symptoms towards the later stage of the general study. All patients gave their informed consent to be admitted into a double blind controlled trial. For a period of one year 74 patients were given 2 x 20 ug mestranol tablets daily and the remaining 71 given 2 placebo tablets of an identical appearance. The mean age of the women at the end of this time was 51.6 years. A check was made on the actual number of tablets consumed over the year: the average daily dose for the oestrogen group was 23 ug mestranol, and there was no significant difference in the number of tablets taken by the two groups.
All patients were screened for diabetes mellitus, rheumatoid arthritis and deficiencies of iron, folate and vitamin B12 in order to exclude, as far as possible, other factors which could contribute to oral symptoms. Any gross denture problems were noted and rectified.
Statistical analysis
The data analysis was performed on the ICL 2976 belonging to the University of Glasgow Computing Service, using the package Minitab (Ryan et al. 1980) . The significance of differences in proportion between binary variables was calculated using either the chi-squared test or Fisher's Exact Probability test where the former was inappropriate. The significance of differences ofcentral tendency between the two groups was calculated using Student's t test or by using the Wilcoxon Rank Sums Test where the distribution of the data indicated a nonparametric approach to be the most suitable. The chi-squared test for linear trend was used to test for increasing proportion among the quarters (Armitage 1971).
Multiple Classification Analysis (Andrews et al. 1973 ) was used to explore the relationship between a number of explanatory variables and a dependent variable. The results for each level of the explanatory variable are presented in terms of deviations from the overall mean of the dependent variable. The underlying model is additive and assumes there is no significant 'interaction' term. Such was the case with this data set thus allowing deviations to be totalled in order to arrive at a predicted value for the dependent variable for given values of the explanatory variables.
Results
No significant difference was found between those women receiving the placebo and those receiving oestrogen with respect to their age or time since oophorectomy. The improvement with oestrogen in this series of patients with respect to the vasomotor symptoms of flushing and sweating, the three menopausal symptom indices (Blatt et al. 1953 , Neugarten & Kraines 1965 , Greene 1976 ) and the SRT score is reported elsewhere (Ferguson et al. 1981) . Only one patient stated that she was experiencing a cold sensation in the throat and it was noted that this individual had the highest score in all other indices measured.
. The mean ages for those with each oral symptom did not differ significantly from those not experiencing the particular symptom. An attempt to detect a change in frequency of oral symptoms relative to time after oophorectomy was made but no clear trend emerged. This was in contrast to the menopausal indices and SRT score which did show a linear correlation and significant decrease from 5 years subsequent to operation.
The influence of denture-wearing, either complete or partial dentures, upon the oral symptoms was examined but this failed to show any significant effect. However, only a relatively small proportion (14.2%) did not wear either complete or partial dentures. The prevalence of each oral symptom for the whole group is recorded in Table 1 . Scores for the three menopausal symptom indices and the SRT score were significantly higher in the presence of an unpleasant taste, a dry mouth, a burning mouth and a discoloured tongue (Table 2) . However, this effect was not seen with oral ulceration.
When the various oral symptoms were examined in relation to treatment there was no significant improvement with oestrogen therapy although there did seem to be a minimal reduction in symptoms (Table 3) .
. The patients were then regrouped, regardless of therapy, into those who did and did not experience vasomotor symptoms (Table 4 ). Among those women who were neither flushing nor sweating there were significantly fewer complaints of a discoloured tongue and oral ulceration. Subsequent multiple classification analysis, with oestrogen therapy and the psychological score as covariates, still suggested an association between vasomotor symptoms and oral ulceration (P < O.\), although this difference did not reach an accepted level of statistical significance. There was no residual effect from the psychological score which contrasted to the symptom of discoloured tongue.
Oral symptoms in relation to psychological problems were studied in two ways. First, the mean combined psychological score for the anxiety, depression and inadequacy subscores of the SRT scale were examined in the presence and absence of each oral symptom (Figure 1) . Other than ulceration, the remaining oral symptoms were all associated with a significant increase in the psychological score. The combined psychological scores were next divided into ascending quarters and the prevalence of individual oral symptoms noted in each of the four divisions (Table 5 ). Analysis employing the chi-squared test for trend revealed a significant increase in the prevalence of all oral symptoms, other than ulceration, with progression through the quarters. Multiple classification analysis confirmed the influence of psychological disturbance on the four oral symptoms when controlling for oestrogen therapy and vasomotor symptoms. Hence it is apparent that for these symptoms the sequence of events in the climacteric is an initial decrease in oestrogen which leads directly to a vasomotor disturbance, this in tum causes an increase in neurosis and it is the change in psychological status which results in the greater number of oral symptoms. 
NS
The interrelationship between the various oral symptoms as well as the general somatic score was examined while controlling for the effect of psychological score and denturewearing (Table 6) . Overall there appeared to be a strong correlation between all of the oral symptoms; however, once correction was made for the psychological index and for denturewearing the real relationships remaining were with a dry mouth, a burning sensation in the mouth and an altered or unpleasant taste.
Discussion
In an initial analysis of these patients (Ferguson et al. 1981) their general somatic problems were found to be increased in relation to a higher level of neurosis, and this shift in psychological status could be explained principally by the onset of vasomotor disturbances.
The symptoms of a dry mouth, an altered sensation of taste and a burning sensation affecting the tongue and lips are commonly associated. Aetiological factors may be of a physical nature and include nutritional deficiencies, diabetes mellitus, lichen planus, salivary gland disease and denture disorders. On the other hand, these same oral symptoms have also been found to be a feature of neurosis and depression (Hart 1938 , Ziskin & Moulton 1946 , Schoenberg et al. 1971 : they are more common in women and present most frequently around the age of 50 years. Consequently, an association with the climacteric has been postulated.
The significant differences in the menopausal indices (Table 2) between the presence and absence of oral symptoms could be brought about by several possibilities due to their complex structure. The influence of either oestrogen replacement or the presence of vasomotor symptoms showed negligible direct effect on oral disorders which could not be accounted for by psychological status when using multiple classification analysis. The exception was oral Covariates -psychological index (P < 0.05): denture-wearing (NS) Multiple R=O.617; multiple R squared=(U80 ulceration which was not altered by the level of neurosis but was apparently connected in some obscure manner to the presence of hot flushes and sweats. The present findings clearly show a relationship between certain oral symptoms and the degree of neurosis. However, there is a number of women experiencing a dry, burning mouth for whom these oral symptoms cannot readily be attributed to their psychological state. Age and sex comparisons for these oral disorders are therefore indicated in order to establish the prevalence of oral disturbances which may have a genuine physical basis.
This study indicates that in many women undergoing the climacteric it may be anticipated that due to oestrogen deficiency there will be a vasomotor disturbance which will in turn lead to a greater level of neurosis. Such women have an increased prevalence of the symptoms of a dry, burning mouth together with alterations in taste. However, these oral disorders cannot universally be attributed to neurosis and all women presenting with such complaints should still be screened for a physical disturbance. Only when this has been excluded should attention be focused on oestrogen replacement therapy.
